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ABSTRACT
Objectives: Attaining the highest possible level of diagnostic statistical probability assists the practitioner 
in making an optimal differential diagnosis between or among pathological conditions. The purpose of this 
manuscript is to accomplish two things. The first is to identify orthopedic shoulder physical examination 
special tests with the best clinical utility statistics to ease the diagnostic process through usage of an exami-
nation algorithm. The second is to expedite the diagnostic process by guiding the practitioner to select only 
the special tests that are necessary based on pattern recognition of common pathological conditions.

Methods: Systematic review of the literature identified the statistical clinical utility of common shoulder 
special tests used in physical examination, either singularly or in clusters. Quality assessment and statisti-
cal parameters were designed for inclusion criteria to determine diagnostic data for special test selection 
for the proposed algorithm.

Results: In the proposed shoulder examination algorithm, 15 of 26 special tests achieved the proposed sta-
tistical diagnostic threshold parameters for clinical utility. Achievement of proposed statistical diagnostic 
threshold parameters was accomplished for 6 pathological shoulder conditions; while 3 pathological shoul-
der conditions did not achieve these criteria.

Discussion: Large, randomized controlled trials that include patient history and all facets of the physical 
examination are lacking in the literature. Should diagnostic physical examination testing become more 
accurate, it is very possible that improved research can be accomplished, in order to establish clinical prac-
tice guidelines to help guide examination and treatment, patient management, and improve patient 
outcomes.

Keywords: Differential diagnosis, evidence-based practice, orthopedic special tests, shoulder.
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INTRODUCTION
Subjective data, patient history, and physical objec-
tive data are of paramount importance in the clinical 
diagnostic process. Differentially diagnosing between 
or among various pathological conditions is of great 
importance in physical medicine for many reasons. 
Accuracy in diagnosis guides the practitioner toward 
proper interventions that comprise the plan of care. 
Costly diagnostic testing may be less necessary if an 
accurate diagnosis through physical examination by 
physical therapists or physicians is determined. Rul-
ing out certain diagnoses may also make referral to 
other providers markedly less necessary by deem-
ing a patient most appropriate for physical therapy 
treatment versus other interventions.

Orthopedic special tests aim to make the diagnos-
tic process more precise by implicating specific 
tissue structures that are dysfunctional, pathologi-
cal, or lack structural integrity. Uses of special tests 
include confirming a tentative diagnosis, assisting 
in the differential diagnosis process, distinguishing 
between or among various potentially pathological 
tissues that may be symptomatic, and making sense 
of atypical objective and subjective patient signs and 
symptoms. Clinical diagnosis then leads the practi-
tioner to establish a prognosis and select appropri-
ate interventions, ultimately and ideally leading the 
patient to an optimal outcome.

Special testing is traditionally performed after tak-
ing a full subjective examination and a full objec-
tive examination that includes but is not limited 
to patient history and mechanism of injury, clini-
cal observation, bony and soft tissue palpation, 
assessment of active and passive physiological 
movements, assessment of passive arthokinematic/
accessory joint mobility, neurological assessment, 
manual muscle testing, and functional assessments. 
The purpose of this systematic review is to iden-
tify orthopedic shoulder physical examination spe-
cial tests with the best clinical utility statistics to 
facilitate the diagnostic process through usage of 
an examination algorithm. An additional purpose 
is to expedite the diagnostic process by guiding 
the practitioner to select special tests that are only 
necessary based on pattern recognition of common 
pathological conditions. 

METHODS

Systematic Literature Review: Quality and 
Statistical Parameters
The probability that an individual either does or 
does not possess a pathological condition ultimately 
allows a practitioner to designate a specific diagno-
sis. The use of pre-test and post-test probabilities, 
as compared with merely reporting sensitivity and 
specificity data, allow a more explicit and rational 
interpretation of the statistical utility of diagnostic 
tests.1 Post-test probabilities, along with the pre-test 
probabilities and likelihood ratios from which the 
post-test probabilities are derived, are in my opinion 
the statistics most relevant to patient management. 
Reporting this data is important for a number of rea-
sons: 1) the coupled impact on decision making for 
test performance on the patient’s pre-existing dispo-
sition for the condition is known; 2) further research 
priorities are highlighted; 3) revised post-test prob-
abilities can be calculated if pre-test probabilities 
change; 4) revised post-test probabilities can change if 
better performing diagnostic tests become available; 
5) exposure to pre-test and post-test probabilities help 
clinicians gain confidence if their application.1 

Pattern recognition of findings deemed typical for a 
specific pathology help determine a working diag-
nostic hypothesis. To allow a value given for this 
pattern recognition, a pre-test probability statistic 
is necessary. Pre-test probability is the likelihood 
that a patient exhibits a specific pathology before 
the clinical examination is performed. Prevalence 
rates are often used as an indication of pre-test prob-
ability. In circumstances where prevalence rates are 
unknown, pre-test probability is an estimate based 
on a combination of a patient’s history and a clini-
cian’s experience as is relates to pattern recognition.1 
It is estimated by the author that a specific shoulder 
pathological condition may be correctly ascertained 
50% of the time after subjective and objective exami-
nation of a patient without the use of special tests. 
Pre-test probability is therefore estimated at 50% for 
data calculated in this study. Published specificity 
and sensitivity values were used to calculate posi-
tive and negative likelihood ratios if they were not 
already given. Post-test probabilities were calculated 
using these published and/or calculated values with 
a pre-test probability set at 50%. Table 1 illustrates 
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the definitions and formulas used for calculations 
contained in this manuscript.

Special tests with the best current evidence-based 
statistical utility profile were chosen for inclusion 
in the proposed examination algorithm. Determin-
ing whether a specific special test or Test Item Clus-
ter (TIC) had the statistical utility necessary to be 
included in the examination algorithm included two 
requirements. The first requirement was that in 
order to rule in the condition, 80% or greater post-
test probability for a specific pathological shoulder 
condition was required. The second requirement was 
that in order to rule out a condition 20% or less post-
test probability that the patient will exhibit a specific 
pathological shoulder condition when the test does 
not indicate such was required. If a specific special 
test or TIC met both requirements, the definition of 
successful diagnostic threshold was met. Procedures 
for in-depth description of how to perform each spe-
cial test are outside the scope of this study, and this 
information is readily available by utilizing the ref-
erences accompanying this study.

Comprehensive retrieval of as many articles as pos-
sible on the statistical utility of shoulder special tests 
was attempted by employing a search strategy previ-
ously reported by Haynes and Wilcynski.2 Though 
this strategy was reported for use with MEDLINE, it 
was used by the author to retrieve additional articles 
from the CINAHL, PubMed, and SPORTDiscus data-
bases if they had not already been retrieved. Data-
bases were searched for papers published between 
January 1975 and June 2013. 

After article retrieval, quality assessment of those arti-
cles containing special test data was performed. Inter-
nal and external validity were evaluated by the author 
using the Quality Assessment of Diagnostic Accuracy 
Studies (QUADAS) tool. The QUADAS scoring system 

for quality assessment includes 14 questions regard-
ing methodology of a chosen article.4 Scores indicat-
ing a high-quality diagnostic study of statistical utility 
have been previously graded at 7 or higher by other 
authors in the review of other diagnostic testing statis-
tics.5,6 After quality assessment was completed, those 
articles that included adequate statistical data that met 
the diagnostic threshold as described were included in 
the proposed examination algorithm. In the event that 
a singular special test had two or more articles that 
had statistical utility data reports, the inferior statisti-
cal utility data set was used with regards to both qual-
ity and clinical utility statistics.

Statistical data quality, accuracy, and precision were 
all necessary for inclusion of the selected special tests. 
Due to the fact that many special tests had numerous 
data citations with wide variance, both accuracy and 
precision were necessary for appropriate data selec-
tion for inclusion in the algorithm. For this reason, 
the most inferior data set for each special test was 
used in the selection process. Wide variance in data 
for a number of special tests and a wide range in the 
number of reported data sets per each special test 
made this a necessity. Other means for reporting sta-
tistical data such as the mean, median, mode, range, 
or use of the best data set for each test was deemed 
inappropriately cautionary for clinical utility.

RESULTS 

I. Development of the Proposed Evidence-
Based Shoulder Special Testing Examination 
Algorithm

Initial Hypothesis Based on Subjective and 
Objective Data
Indication for utility of any algorithm-based special 
testing begins with a quality subjective and objective 
examination. This provides the practitioner with a 

Table 1. Defi nitions and Formulas used to Calculate Clinical Utility Statistics.
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working hypothesis as to the nature and or cause of 
the pathology. Pattern recognition of common signs 
and symptoms may be indicative of the potential 
nature of a patient’s shoulder condition.3,7 

Patient reports of anterior/lateral pain, pain with 
overhead motion, demonstration of a painful arc 
with active shoulder elevation, and night pain may 
be indicative of rotator cuff tendinopathy and/or 
subacromial impingement syndrome.3,7

Complaints of anterior/lateral pain, compensatory 
shoulder shrugging with overhead motion, gross 
functional disabilities, constant achiness in the shoul-
der, night pain, pain that wakes that patient during 
sleep, and patient age of 40 or greater may be indica-
tive of a rotator cuff tear.3,7

Reports of anterior pain, apprehension and/or pain 
in positions of abduction and external rotation, a 
history of anterior/inferior trauma, recurrent or 
volitional anterior/inferior subluxations and/or dis-
locations, joint clicking/clunking, complaints of joint 
locking, and a history of “dead arm syndrome” may 
be indicative of anterior capsulolabral instability, 
anterior labral lesions, or Bankart lesions.3,7

Deep posterior pain, apprehension and/or pain in 
positions of horizontal adduction, apprehension or 
pain during activities that involve pushing (espe-
cially coupled with horizontal adduction), appre-
hension or pain during closed kinetic chain (CKC) 
positions, a history of posterior/inferior trauma, 
recurrent or volitional posterior/inferior sublux-
ations and/or dislocations, and complaints of joint 
clicking/clunking may be indicative of posterior 
capsulolabral instability or labral lesions.3,7

Patients with SLAP lesions may have deep shoulder 
pain, complaints of clicking/clunking, complaints of 
joint locking, pain with activities that require eccen-
tric deceleration of the upper extremity (such as 
throwing or swinging), and pain with muscular load-
ing of the biceps (especially during shoulder flexion 
and arm supination).3,7

Very specific posterior/superior pain during shoul-
der abduction and external rotation as well as pos-
sible pain during activities that require eccentric 
deceleration of the upper extremity (such as throw-
ing or swinging an object) may be indicative of an 

articular-sided internal impingement syndrome of 
the rotator cuff.3,7

Primary complaints of anterior pain, painful pal-
pation to the proximal aspect of the long head of 
the biceps (LHB), pain with activities that require 
eccentric deceleration of the upper extremity (such 
as throwing or swinging an object), and pain with 
muscular loading of the biceps (especially during 
shoulder flexion and arm supination) may be indica-
tive of LHB tendinopathy.3,7

Patient’s with an acromioclavicular (AC) joint lesions 
may report superior joint pain, pain with end-range 
elevation activities, pain with horizontal adduction 
activities, painful palpation to the AC joint, a notable 
AC joint “step-off” on observation, and an injurious 
mechanism that involves a fall on the shoulder.3,7

Designation into Pathological Sub-Categories
To begin testing a working hypothesis based on a 
clinician’s subjective intake, dividing patients with 
varying presentations into pathological sub-catego-
ries is indicated to be performed on all patients. Mus-
culoskeletal shoulder pathology can be subdivided 
into three major categories: intra-articular pathology, 
extra-articular pathology, and rotator cuff pathology. 
One screening test appears to be extremely success-
ful to rule in or rule out both intra-articular pathology 
and rotator cuff pathology8. The data for the proposed 
screening test is presented in Table 2.

The operational definition of rotator cuff pathology 
is as follows: Findings that include a thickened or 
inflamed subacromial bursa, erosions on the CA liga-
ment and undersurface of the acromion, and bursal 
side partial or full thickness rotator cuff tears.8

The operational definition of intra-articular pathol-
ogy is as follows: Findings that included glenoid 
erosion or labral tears, middle GH ligament tearing, 
articular-sided rotator cuff partial tears, posterior 
labral lesions, and SLAP lesions8.

The post-test probability that the patient will exhibit 
either intra-articular pathology or rotator cuff pathology 
is 91.7% when the internal rotation resisted strength 
test (IRRST) implicates such. The post-test probabil-
ity that the patient will exhibit either intra-articular 
pathology or rotator cuff pathology when the test does 
not indicate such is 6.1%. Inconclusive testing (nor-
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mative values for IR and ER manual muscle testing), 
therefore, can be used to rule out both intra-articular 
pathology and rotator cuff pathology. One can deduce 
that an extra-articular pathology or pain referred from 
a different area of the body may be present with an 
inconclusive test. The QUADAS score was 7 for the 
article in which statistical data was attained and calcu-
lated for these post-test probability statistics.8 

The examiner should then be able to place the patient 
into an appropriate diagnostic test sub-category with 
a high level of confidence based upon this screening 
test (Figure 1).

ROTATOR CUFF (RTC) PATHOLOGY

A. Rotator Cuff Tendinopathy/Impingement 
Syndrome
Testing for this pathology is indicated with a positive 
IRRST (IR MMT>>ER MMT) and other appropriate 

signs and symptoms suggested by a recognizable pat-
tern formed in the initial hypothesis for rotator cuff 
tendinopathy/impingement syndrome. The data for 
the proposed RTC tendinopathy/impingement syn-
drome tests are presented in Table 3.

The Test Item Cluster (TIC) of the Hawkins-Ken-
nedy test, the infraspinatus muscle test, and the 
painful arc sign together have the best statistical 
utility data that met the proposed post-test probabil-
ity parameters. Post-Test probability for the TIC of 
the three above tests is 95.5% if all 3 are positive, 
and 91.0% if 2 of 3 are positive as reported by Park 
and colleagues9. The post-test probability that the 
patient will exhibit rotator cuff tendinopathy and/
or impingement syndrome when the TIC doesn’t 
indicate such is unknown, as the –LR data was not 
reported9. The QUADAS score is 10 for the article in 
which statistical data was attained and calculated for 
these post-test probability statistics.9 

Table 2. Statistical Data for Selected Screening Test.

Figure 1. The Internal Rotation Resisted Strength Test (IRRST) allows the practitioner to categorize a shoulder condition into one 
of three categories: rotator cuff pathology, extra-articular pathology, or intra-articular pathology.
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Special tests with reported data for rotator cuff ten-
dinopathy/impingement syndrome that fail to con-
sistently meet the diagnostic threshold for use in this 
study included the Hawkins-Kennedy test,9,10,11,12,13,14 the 
Neer test,10,11,12,13,14,15 the Yocum test,12,14 the horizontal 
adduction test,9,11 the painful arc sign,9,11 the empty can 
test,9,11,14 the drop arm test,8,9 the Speed test,9,10,11 the Yer-
gason test,8,9 the Pattes test,14 the Gerber lift-off test,14 the 
Jobe relocation test,14 and the Gilcrest palm-up test.14

B. Rotator Cuff Tears
Testing for this pathology is indicated with a positive 
IRRST (IR MMT>>ER MMT) and other appropri-

ate signs and symptoms suggested by a recognizable 
pattern formed in the initial hypothesis for a rota-
tor cuff tear. The data for the proposed rotator cuff 
integrity tests are presented in Table 3.

The external rotation lag sign (ERLS)16,17 the dropping 
sign,17 the hornblower’s sign,17 and the internal rota-
tion lag sign (IRLS)16 have the best statistical utility 
data that met the proposed post-test probability param-
eters. The post-test probabilities that the patient will 
exhibit rotator cuff tears are 88.8% (at minimum) for 
the ERLS, approximately 100% for the dropping sign, 
87.7% for the hornblower’s Sign, and 92.4% for the 

Table 3. Statistical Data for Selected Rotator Cuff Pathology Special Tests.
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IRLS. The post-test probabilities that the patient will 
exhibit rotator cuff tears are 13.8% (at maximum) for 
the ERLS, approximately 0.0% for the dropping sign, 
approximately 0.0% for the hornblower’s Sign, and 
1.48% for the IRLS when the test does not indicate 
such. The QUADAS scores were 7 for both articles in 
which statistical data was attained and calculated for 
these post-test probability statistics.16,17 

Special tests with reported data for rotator cuff tears that 
fail to consistently meet the diagnostic threshold for 
use in this study included the empty can test,9,12.16,19,20,21 
the full can test,21 the Neer test,9,13 the Hawkins-Ken-
nedy test,9,13 the Rent test,22,23 the Gilcrest palm-up 
test,9,12,18 drop sign in 90 degrees abduction in the scap-
ular plane and 90 degrees of external rotation,9,16,24 the 
lift-off test,12,16,25,26,27 the belly-off test,27 the Napolean 
test,25,27 the bear-hug test,25 the supine impingement 
sign,21 the infraspinatus muscle test,9 the painful arc 
sign,9,21 the cross-body adduction test,9 the Gerber lift-
off test,26 manual muscle testing of the supraspinatus 
combined with palpation,22 manual muscle testing of 
the infraspinatus combined with palpation,22 passive 
elevation of less than 170 degrees,21 passive external 
rotation of less than 70 degrees,21 supraspinatus atro-
phy,21 and infraspinatus atrophy.21

INTRA-ARTICULAR PATHOLOGY

A. Anterior/Anterior-Inferior Glenohumeral 
Instability
Testing for this pathology is indicated with a positive 
IRRST (IR MMT<<ER MMT) and other appropri-
ate signs and symptoms suggested by a recognizable 
pattern formed in the initial hypothesis for anterior 
glenohumeral instability. The data for the proposed 
anterior/anterior-inferior glenohumeral instability 
tests are presented in Table 4.

The apprehension test28,29 and the anterior release test 
(surprise test)29,30 have the best statistical utility data 
that met the proposed post-test probability parameters. 
Post-test probabilities for the above tests are respectively 
91.0% and 80.7% at minimum. The post-test probabili-
ties that the patient will exhibit anterior/anterior-infe-
rior glenohumeral instability when the above tests are 
negative are respectively 19.0% and 15.6% at maxi-
mum. QUADAS scores are respectively 10, 11, and 9 for 
the articles in which statistical data was attained and 
calculated for these post-test probability statistics.28,29,30 

Special tests with reported data for anterior/ante-
rior-inferior glenohumeral instability that fail to 
consistently meet the diagnostic threshold for use 
in this study included the sulcus sign,31,32,33,34 the 
Feagin test,34 the apprehension test (for a labral tear 
or for pain as opposed to apprehension),33,35 the Jobe 
relocation test,29,33,35,36, the anterior slide test,37,38 the 
anterior load and shift test.31,33

B. Bankart Lesion and/or Anterior Labral 
Tear
Testing for this pathology is indicated with a positive 
IRRST (IR MMT<<ER MMT) and other appropri-
ate signs and symptoms suggested by a recogniz-
able pattern formed in the initial hypothesis for a 
Bankart lesion and/or an anterior labral tear. The 
data for the proposed Bankart lesion/anterior labral 
tear tests are presented in Table 4.

The TIC that includes that crank test, the appre-
hension test, the Jobe relocation test, the anterior 
load and shift test, and the sulcus sign test have the 
best statistical utility closest to the proposed post-
test probability parameters.33 Post-test probability 
for the TIC is 75.0%. The post-test probability that a 
patient will exhibit a Bankart lesion (and/or an ante-
rior labral tear) when the TIC does not indicate so 
is 7.0%. Because the proposed post-test parameters 
have not been met, diagnostic threshold at this time 
is proposed to be reproduction of the patient’s pri-
mary complaint in conjunction with a positive Test 
Item Cluster as described in spite of the lack of sta-
tistical evidence. The QUADAS score is 11 for the 
article in which statistical data was attained and cal-
culated for these post-test probability statistics.33 

Special tests that have also reported data for a Bankart 
lesion (and/or anterior labral tear) that fail to consis-
tently meet the diagnostic threshold but have infe-
rior data sets to the TIC as described above include 
the Clunk tests (clunk test and clunk test II)3,34 and 
the Crank test.33,34,35,39,40,41,42,43

C. Posterior/Posterior-Inferior Glenohumeral 
Capsulolabral Instability and Labral Lesions
Testing for this pathology is indicated with a positive 
IRRST (IR MMT<<ER MMT) and other appropri-
ate signs and symptoms suggested by a recognizable 
pattern formed in the initial hypothesis for posterior 
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Table 4. Statistical Data for Selected Intra-Articular Pathology Special Tests.
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glenohumeral pathology. The data for the proposed 
posterior/posterior-inferior instability and labral 
lesion tests are presented in Table 4.

The Jerk test44 and the Kim test44 have the best sta-
tistical utility data that met the proposed post-test 
probability parameters. Post-test probabilities for the 
above tests are 94.8% and 86.9%, respectively. The 
post-test probabilities that the patient will exhibit 
posterior/posterior-inferior glenohumeral instabil-
ity and/or a labral lesion when the above tests do 
not indicate such are respectively 12.3% and 9.5%. 
The QUADAS score is 11 for the article in which sta-
tistical data was attained and calculated for these 
post-test probability statistics.44 

Special tests that have reported data for posterior/
posterior-inferior instability and labral lesion tests 
that fail to consistently meet the diagnostic thresh-
old for use in this study include the Posterior slide 
test3 and the Posterior load and shift test.3,31

D. SLAP Lesions
Testing for this pathology is indicated with a positive 
IRRST (IR MMT<<ER MMT) and other appropri-
ate signs and symptoms suggested by a recognizable 
pattern formed in the initial hypothesis for a SLAP 
lesion. The data for the proposed SLAP lesion tests 
are presented in Table 4.

The Biceps load test I45 and II46 have the best statisti-
cal utility data that met the proposed post-test prob-
ability parameters. Post-test probabilities are 93.8% 
for each of these tests. The post-test probabilities 
that the patient will exhibit a SLAP lesion when the 
above tests do not indicate such are 5.3% for each of 
these tests. The QUADAS scores are 9 and 11 respec-
tively, for the articles in which statistical data was 
attained and calculated for these post-test probabil-
ity statistics.45,46 

Special tests with reported data for SLAP lesions that 
fail to consistently meet the diagnostic threshold for 
use in this study included the compression rotation 
test,34,38 the O’Brien test,34,35,38,41,42,43,47,48 the Jobe reloca-
tion test,34,35,42,47 the Speed test,34,35,42,47,49 the Yergason 
test,34,35,42,49 the pain provocation test,40,41 the ante-
rior slide test,34,38,37,42 the biceps tenderness test,34,35,47 
the resisted supination external rotation test,41 the 
Neer test,34,42 the Hawkins-Kennedy test,34,42 the SLA-

Prehension test,50 the hourglass test,52 the anterior 
apprehension test,35 the fulcrum test,34 the forced 
shoulder abduction test,34 the modified Jobe reloca-
tion test,51 and Ellman’s test.34

E. Articular-Sided Rotator Cuff Internal 
Impingement Syndrome
Testing for this pathology is indicated with a positive 
IRRST (ER MMT>>IR MMT) and other appropri-
ate signs and symptoms suggested by a recognizable 
pattern formed in the initial hypothesis for internal 
impingement syndrome. The data for the proposed 
internal impingement syndrome tests are presented 
in Table 4.

The posterior impingement sign52 has the best sta-
tistical utility data that met the proposed post-test 
probability parameters. Post-test probability with a 
positive test is approximately 100%. The post-test 
probability that the patient will exhibit symptoms 
of internal impingement syndrome when the above 
test is negative is 2.4%. This article presents the 
only known research with data on the statistical pro-
file for identification of internal impingement of the 
articular side of the rotator cuff at this time. It has 
also been hypothesized that positive traditional rota-
tor cuff impingement syndrome testing and a posi-
tive IRRST for an intra-articular lesion may combine 
to suggest internal impingement syndrome8. The 
QUADAS score is 7 for the article in which statistical 
data was attained and calculated for these post-test 
probability statistics.52 

EXTRA-ARTICULAR PATHOLOGY

A. LHB Tendinopathy/Tendinosis
Testing for this pathology is indicated with appro-
priate signs and symptoms suggested by a recog-
nizable pattern formed in the initial hypothesis for 
LHB tendinopathy. LHB tendinopathy may be an 
isolated pathology, in which case the IRRST screen-
ing test would be inconclusive. If LHB tendinopathy 
is coupled with subacromial impingement or a SLAP 
lesion, a positive IRRST screening test may be possi-
ble. LHB tendinopathy may include a positive IRRST 
for rotator cuff pathology (IR MMT>>ER MMT) 
along with all other appropriate signs and symptoms 
suggesting LHB tendinopathy. LHB tendinopathy 
may also include a positive IRRST (IR MMT<<ER 
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MMT) if associated with a SLAP lesion, along with 
all other appropriate signs and symptoms suggesting 
LHB tendinopathy. The data for the proposed LHB 
tendinopathy tests are presented in Table 5.

The Yergason’s test,49,53 the Speed test,14,49,54 and the 
Gilcrest palm-up12,14 test have the best statistical 
utility closest to the proposed post-test probability 
parameters. Post-Test probabilities with a positive 
Yergason’s test range from 46.8% to 50.6%, from 
33.3% to 39.0% with a positive Speed test, and from 
32.7% to 46.8% with a positive Gilcrest Palm-Up 
Test. The post-test probabilities that the patient will 
exhibit an LHB lesion when the above tests do not 
indicate such range from 18.4% to 26.5% with the 
Yergason’s test, from 26.2% to 31.3% with the Speed 
test, and from 18.4% to 34.6% with the Gilcrest Palm-
Up Test. Because the proposed post-test parameters 
have not been met, diagnostic threshold at this time 
is proposed to be reproduction of the patient’s pri-
mary complaint with positive results for two of the 
three above-mentioned tests (please note that this 
a proposed solution only, and that these tests have 
not been studied as a TIC). QUADAS scores range 
from 7-11 for the articles in which statistical data was 
attained and calculated for these post-test probabil-
ity statistics.12,14,49,53,54 These five articles are the only 
known to have statistical data for the presence of iso-
lated LHB lesions (lesions that are found in the LHB 

that may or may not be in the presence of subacro-
mial impingement syndrome and/or SLAP lesions). 

B. AC Joint Pathology
Testing for this pathology is indicated with appropri-
ate signs and symptoms suggested by a recognizable 
pattern formed in the initial hypothesis for an AC 
joint lesion as well as an inconclusive IRRST. The 
data for the proposed AC joint lesion tests are pre-
sented in Table 5.

The TIC that includes the cross-body adduction test, 
the AC resisted extension test, and the O’Brien’s test 
have the best statistical utility closest to the proposed 
post-test probability parameters.55 Post-Test probabil-
ity when all three tests are positive per the Test Item 
Cluster (TIC) is 80.5%. The post-test probability that 
the patient will exhibit an AC joint lesion when the 
TIC does not indicate such is 27.8%. Because the 
proposed post-test parameters have not been met, 
diagnostic threshold at this time is proposed to be 
reproduction of the patient’s primary complaint in 
conjunction with a positive TIC as described. The 
QUADAS score is 10 for the article in which statisti-
cal data was attained and calculated for these post-
test probability statistics.55 

Special tests that have also reported data for AC joint 
pathology that fail to consistently meet the diagnos-

Table 5. Statistical Data for Selected Extra-Articular Pathology Special Tests.
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tic threshold and have inferior data sets to the TIC 
included the O’Brien test,48,55,56 the Paxino test,56 AC 
joint palpation,56 the cross-body adduction test,55 
the AC resisted extension test,55 the Neer test,55 the 
Hawkins-Kennedy test,55 the painful arc sign,55 the 
drop arm sign,55 and the Speeds test.55

RESULTS 

II. Statistical Analysis of the Proposed 
Evidence-Based Shoulder Special Testing 
Examination Algorithm
Achievement of proposed statistical diagnostic 
threshold parameters was accomplished in 6 patho-
logical shoulder conditions; 3 pathological shoulder 
conditions did not achieve these criteria. 

Figure 2 summarizes the proposed shoulder exami-
nation algorithm special test classifications that may 
be divided by both pattern recognition and an initial 
screening test. 

In the proposed shoulder examination algorithm, 15 
of 26 tests achieved the proposed statistical diagnos-
tic threshold parameters. Eleven tests were included 
in three different Test Item Cluster data sets. One 
TIC data set that included three special tests met 
the proposed statistical diagnostic threshold when 
they otherwise would not have in isolation. Special 
testing data for rotator cuff impingement syndrome, 
rotator cuff integrity, anterior capsulolabral instabil-
ity, posterior/posterior-inferior capsulolabral insta-
bility and labral lesions, SLAP lesions, and internal 

impingement syndrome all had sufficient clinical 
utility data to achieve successful diagnosis of these 
conditions within the set parameters of this manu-
script. Special testing data for detection of acromio-
clavicular joint lesions, tendinopathy of the LHB, 
and Bankart lesions did not meet these parameters. 
A summary of the data sources for selected special 
tests used in this examination algorithm is given in 
Table 6. 

DISCUSSION
One other known comprehensive systematic review 
of shoulder special testing statistical analysis has 
been previously performed. Most, but not all, spe-
cial tests in this manuscript were included in the 
previously published systematic review. Forty-five 
studies were evaluated, with half meeting quality 
standards of the previously published systematic 
review, which were defined as a score of at least 10 
on the QUADAS tool. Specificity, sensitivity, positive 
and negative likelihood ratios were inclusive in this 
previous study. Also inclusive in the previous study 
were well defined sample sizes that were deemed 
adequate, sufficient heterogeneity between studies 
deemed appropriate, and exclusion of studies that 
were deemed not be sufficiently reported on. Test 
Item Clusters, pre-test probability, diagnostic thresh-
old, and post-test probability were not inclusive in 
the previously published systematic review. Due to 
the variety of differences in acceptance of certain 
studies and associated special tests therein, differ-
ences in suggested use have resulted between the 

Figure 2. Flow chart of algorithm based examination process. Rotator cuff pathology, extra-articular pathology, and intra-
articular pathology are further subdivided into common shoulder conditions that may be differentially diagnosed.
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previous study and this manuscript. Aside from dif-
ferences in selection parameters in the previously 
published systematic review and the parameters for 
selection in this manuscript, many similar thoughts 
and opinions are shared. Of these, a great lack of 
consistency with regard to how, when, and what 
special tests to use in clinical examination for shoul-
der differential diagnosis is evident.57 

CONCLUSION
In need at this time are large, randomized controlled 
trials that include patient history and all facets of 

physical examination. This special testing algorithm 
is meant to be modifiable for the future, as studies 
with better statistical data emerge for specific spe-
cial tests and/or categories of shoulder diagnosis. 
Special testing should, in the author’s opinion, sim-
ply should be an affirmation of expected diagnosis 
in a differential manner after conclusion of all other 
portions of the examination has been completed. 
Should diagnostic physical examination testing 
become more statistically accurate, it is very pos-
sible that improved research can be accomplished 
for items such as establishing clinical practice guide-

Table 6. Data Summary of the 17 Articles Yielding Diagnostic Statistics for the 26 Special Tests Included in the Shoulder 
Examination Algorithm.
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lines to help guide examination, treatment, patient 
management, and improve patient outcomes. 

REFERENCES
 1. Warner P, Foy R. About time: diagnostic guidelines 

that help clinicians. Qual Saf HealthCare. 
2003;12:205-209.

 2. Haynes RB, Wilcynski NL. Optimal search strategies 
for retrieving scientifi cally strong studies of 
diagnosis from Medline: analytical survey. BMJ. 
2004;328:1040.

 3. Davies GJ, Wilk K, Ellenbecker T, et al. The Shoulder: 
Physical Therapy Patient Management Utilizing 
Current Evidence. In: Current Concepts of Orthopaedic 
Physical Therapy:2nd Edition. Orthopaedic Physical 
Therapy Section Independent Study Course 16.2.4. 
La Crosse, WI: Orthopaedic Section, American 
Physical Therapy Association; 2006.

 4. Whiting P, Rutjes AW, Dinnes J et al. Development 
and validation of methods for assessing the quality 
of diagnostic accuracy studies. Health Technol Assess. 
2004;8:1-234.

 5. De Graff I, Prak A, Bierma-Zeinstra S, et al. 
Diagnosis of lumbar spinal stenosis: a systematic 
review of the accuracy of diagnostic tests. Spine. 
2006;31:1168-1176.

 6. Sehgal N, Shah RV, McKenzie-Brown AM, et al. 
Diagnosic utility of facet joint injections in chronic 
spinal pain: a systematic review of the evidence. 
Pain Physician. 2005;8:211-224.

 7. Ellenbecker TS. Clinical Examination of the Shoulder. 
St. Louis, MO. Elsevier, Inc. 2004.

 8. Zaslav KR. Internal rotation strength resistance test: 
a new diagnostic test to differentiate intra-articular 
pathology from outlet (Neer) impingement 
syndrome in the shoulder. J Shoulder Elbow Surg. 
2001;10:23-27.

 9. Park HB, Yokota A, Gill HS, et al. Diagnostic 
Accuracy of Clinical Tests for the Different Degrees 
of Subacromial Impingement Syndrome. J Bone Joint 
Surg. 2005;7:1446-1455.

10. Bak K, Faunl P. Clinical fi ndings in competitive 
swimmers with shoulder pain. Am J Sports Med. 
1997;25:254-260.

11. Calis M, Akgun K, Birtane M, et al. Diagnostic values 
of clinical diagnostic tests in subacromial 
impingement syndrome. Ann Rheum Dis. 2000;59:
44-49.

12. Leroux Jl, Thomas E, Bonnel F, et al. Diagnostic 
value of the clinical tests for shoulder impingement 
syndrome. Rev Rheum Engl Ed. 1995;62:423-428.

13. MacDonald PB, Clark P, Sutherland K. An analysis of 
the diagnostic accuracy of the Hawkins and Neer 

subacromial impingement signs. J Shoulder Elbow 
Surg. 2000;9:299-301.

14. Naredo E, Aguado P, DeMiguel E, et al. Painful 
shoulder: comparison of physical examination and 
ultrasonographic fi ndings. Ann Rheum Dis. 
2001;61:132-136.

15. Rupp S, Berninger K, Hopf T. Shoulder problems in 
high level swimmer: Impingement, anterior 
instability, muscular imbalance. Int J Sports Med. 
1995;16:557-562.

16. Hertel R, Ballmer FT, Lombert FM, et al. Lag signs in 
the diagnosis of rotator cuff rupture. J Shoulder Elbow 
Surg. 1996;5:307-313.

17. Walch G, Boulahia A, Calderone S, et al. The 
‘dropping’ and ‘hornblower’s’ signs in evaluation of 
rotator cuff tears. J Bone Joint Surg. 1998;80:624-628.

18. Boileau P, Ahrens PM, Hatzidakis AM. Entrapment 
of the long head of the biceps tendon: the hourglass 
biceps: a cause of pain and locking of the shoulder. 
J Shoulder Elbow Surg. 2004;13:249-257.

19. Holtby R, Razmjou H. Validity of the supraspinatus 
test as a single clinical test in diagnosing patient 
with rotator cuff pathology. J Orthop Sports Phys Ther 
2004;34:194-200.

20. Itoi E, Kido T, Sano A, et al. Which is more useful, 
the “full can test” or “empty can test” in detecting the 
torn supraspinatus tendon? Am J Sports Med. 
1999;27: 65-68.

21. Litaker D, Pioro M, Bilbeisi H, et al. Returning to the 
bedside: using the history and physical examination 
to identify rotator cuff tears. J Am Geriatr Soc. 
2000;48:1633-1637.

22. Lyons AR, Tomlinson JE. Clinical diagnosis of tears of 
the rotator cuff. J Bone and Joint Surg Br. 1992;74:414-415.

23. Wolf EM, Agrawal V. Transdeltoid palpation (the Rent 
Test) in the diagnosis of rotator cuff tears. J Shoulder 
Elbow Surg. 2001;10:470-473.

24. Murrell GA, Walton JR. Diagnosis of rotator cuff 
tears. Lancet. 2001; 357:769-770.

25. Barth JR, Burkhart SS, De Beer JF. The bear-hug test: 
a new and sensitive test for diagnosing a 
subscapularis tear. Arthroscopy.2006;22:1076-10-84.

26. Gerber C, Krushell RJ. Isolated rupture of the 
tendon of the subscapularis muscle. Clinical features 
in 16 cases. J Bone Joint Surg Br.1991;73:389-394.

27. Scheibel M, Magosch P, Pritsch M, et al. The belly-off 
sign: a new clinical diagnostic sign for subscapularis 
lesions. Arthroscopy. 2005;21:1229-1235.

28. Farber AJ, Castillo R, Clough M, et al. Clinical 
assessment of three common tests for traumatic 
anterior shoulder instability. J Bone Joint Surg Am. 
2006;88:1467-1474.



The International Journal of Sports Physical Therapy | Volume 8, Number 4 | August 2013 | Page 440

29. Lo IK, Nonweiler B, Woolfrey M, et al. An evaluation 
of the apprehension, relocation, and surprise tests 
for anterior shoulder instability. Am J Sports Med. 
2004;32:301-307.

30. Gross ML, Distefano MC. Anterior release test. A 
new test for occult shoulder instability. Clin Orthop. 
1997;339:105-108.

31. Tzannes A, Murrell GA. Clinical examination of the 
unstable shoulder. Sports Med. 2002;32:447-457.

32. Levy AS, Lintner S, Kenter K, et al. Intraobserver and 
Interobserver reproducibility of the shoulder laxity 
examination. Am J SportsMed. 1999; 27: 460-463.

33. Liu SH, Henry MH, Nuccion SL, et al. Diagnosis of 
glenoid labral tears. A comparison between magnetic 
resonance imaging and clinical examinations. Am J 
Sports Med. 1996;24:149-154.

34. Nakagawa S, Yoneda M, Hayashida K, et al. Forced 
shoulder abduction and elbow fl exion: a new simple 
clinical test to detect superior labral injury in the 
throwing shoulder. Arthroscopy. 2005;21:1290-1295.

35. Guanche CA, Jones DC. Clinical testing for tears of 
the glenoid labrum. Arthroscopy. 2003;19:517-523.

36. Speer KP, Hannafi n JA, Altchek DW, et al. An 
evaluation of the shoulder relocation test. Am J 
Sports Med. 1994;22:177-183.

37. Kibler WB. Specifi city and sensitivity of the anterior 
slide test in throwing athletes with superior glendoid 
labral tears. Arthroscopy. 1995;11:296-300.

38. McFarland EF, Kim TK, Savino RM. Clinical 
Assessment of three common tests for superior 
labral anterior-posterior lesions. Am J Sports Med. 
2002;19:517-523.

39. Liu SH, Henry MH, Nuccion SL, et al. A prospective 
evaluation of a new physical examination in 
predicting glenoid labral tears. Am J Sports Med. 
1996;24:721-725.

40. Mimori K, Muneta T, Nakagawa T, et al. A new pain 
provocation test for superior labral tears of the 
shoulder. Am J Sports Med. 1999;27:137-142.

41. Myers TH, Zernavic JR, Andrews JR. The resisted 
supination external rotation test: a new test for the 
diagnosis of superior labral anterior posterior 
lesions. Am J Sports Med. 2005:33:1315-1320.

42. Parentis MA, Glousman RE, Mohr KS, et al. An 
evaluation of the provocative tests for superior labral 
anterior posterior lesions. Am J Sports Med. 
2006;34:265-268.

43. Stetson WB, Templin K. The Crank Test, the O’Brien 
test, and routine MRI scans in the diagnosis of labral 
tears. Am J Sports Med. 2002;30:806-809.

44. Kim SH, Park JS, Jeong WK, et al. The Kim Test: A 
novel test for posteroinferior labral lesions of the 

shoulder-A comparison to the Jerk test. Am J Sports 
Med. 2005;33:1188-1192.

45. Kim SH, Ha KI, Han KY. Biceps load test: a clinical 
test for superior labrum anterior and posterior 
lesions in shoulders with recurrent anterior 
dislocations. Am J Sports Med. 1999;27:300-303.

46. Kim SH, Ha KI, Ahn JH, et al. Biceps load test II: a 
clinical test for SLAP lesions of the shoulder. 
Arthroscopy. 2001;17:160-164.

47. Morgan CD, Burkhart SS, Palmeri M, et al. Type II 
SLAP lesions: three subtypes and their relationships 
to superior instability and rotator cuff tears. 
Arthroscopy.1998;14:553-565.

48. O’Brien Sj, Pagnani MJ, Fealy S, et al. The active 
compression test: a new and effective test for 
diagnosing labral tears and acromioclavicular joint 
abnormality. Am J Sports Med. 1998;26:610-613.

49. Holtby R, Razmjou H. Accuracy of the Speed’s and 
Yergason’s tests in detecting biceps pathology and 
SLAP lesion: comparison with arthroscopic fi nding. 
Arthroscopy. 2004;20:231-236.

50. Berg EE, Ciullo JV. A clinical test for superior 
glenoid labral or ‘SLAP’ lesions. Clin J Sport Med. 
1998;8:121-123.

51. Hamner DL, Pink MM, Jobe FW. A modifi cation of 
the relocation test: arthroscopic fi ndings associated 
with a positive test. J Shoulder Elbow Surg. 
2000;9:263-267.

52. Meister K, Buckley B, Batts J. The posterior 
impingement sign: diagnosis of rotator cuff and 
posterior labral tears secondary to internal 
impingement in overhand athletes. Am J Sports Med. 
2005;33:1188-1192.

53. Bennett WF. Specifi city of the Speed’s test: 
arthroscopic technique for evaluating the biceps 
tendon at the level of the bicipital groove. 
Arthroscopy. 1998;14:789-796.

54. Ardic F, Kahraman Y, Kacar M, et al. Shoulder 
impingement syndrome: relationships between 
clinical functional, and radiological fi ndings. Am J 
Phys Med Rehabil.2006;85:53-60.

55. Chronopoulos E, Kim TK, Park HB, et al. Diagnostic 
value of physical tests for isolated chronic 
acromioclavicular lesion. Am J Sports Med. 
2004;32:655-661.

56. Walton J, Mahajan S, Paxinos A, et al. Diagnostic 
values of tests for acromioclavicular joint pain. 
J Bone Joint Surg Am. 2004;86:807-812.

57. Hegedus EJ, Goode A, Campbell S et al. Physical 
examination of the shoulder: a systematic review 
with meta-analysis of individual tests. Br J Sports 
Med. 2007;42:80-92.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [657.000 855.000]
>> setpagedevice


